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Experimental 

Crystal data 

C35H2SN3O 
M, = 503.58 
Monoclinic, Pl^/c 
a = 14.4204 (9) A 
b = 10.0329 (6) A 
c = 18.4597 (11) A 
= 101.423 (1)° 

Data collection 

Bruker APEXII CCD 

diffractometer 
13094 measured reflections 

Refinement 

R[F^ > 2a{F^)] = 0.039 

wR(F^) = 0.097 

5 = 0.99 

4580 reflections 



V = 2617.8 (3) A^ 
Z = 4 

Mo Ka radiation 
/X = 0.08 mm"' 
r = 296 K 

0.30 X 0.20 X 0.20 mm 



4580 independent reflections 
3379 reflections with / > 2a(I) 
Ri„, = 0.024 



352 parameters 

H-atom parameters constrained 
Ap„„ = 0.12 e A-^* 
Apmin = -0.15 e A"^ 



The title molecule, C35H25N3O, is a triphenylamine derivative 
with the 4-position substituted by an aldehyde group, and the 
4' -position substituted by a 6-phenyl-2,2'-bipyridine group. 
The whole molecule is non-planar and the dihedral angle 
between the core benzene and pyridine rings is 36.96 (5)°. The 
dihedral angle between the phenyl and benzaldehyde groups 
bonded to the amine N atom is 70.86 (5)°. 



Data collection: SMART (Bruker, 2007); cell refinement: SAINT 
(Bruker, 2007); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL. 

We gratefully acknowledge the NSFC (21101001) and the 
211 Project of Anhui University for supporting this study. 



Related literature 

For the application of the title compound and related mol- 
ecules in OLED devices, see: Neve et al. (2002); Lu et al. 
(2004); Ye et al. (2010). For a related molecule and its appli- 
cation in synthesis, see: Shen et al. (2012). 




Supporting information for this paper is available from the lUCr 
electronic archives (Reference: BH2499). 
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4-{Phenyl[4-(6-phenyl-2,2'-bipyridin-4-yl)phenyl]amino}benzaldehyde 
Yu-yang Zhang^ Jian-Ting Pan and Jian-Yan Huang 

1 . Comment 

The title compound (Fig. 1) includes a triphenylamine group and a C'^N (HC'^N = 6-aryl-2,2'-bipyridine) moiety. The tri- 
phenylamine group has an extended conjugated system, and is usually used in organic light-emitting diodes (OLED), due 
to its high holes mobility (Ye et al, 2010). The C**N moiety is a better donor than terpyridine and has a better ;r-acceptor 
ability than the C*^C moiety (HC^CH = 2, 6-diphenylpyridine) (Lu et al, 2004). The title compound can be used as an 
intermediate for 6-aryl-2,2'-bipyridine metal complexes (Shen et al, 2012) and may find applications in light-emitting 
devices and dye-sensitized devices (Neve et al, 2002). 

The bond lengths around the amine N atom, Nl — C5, Nl — C8 and Nl — C14, difl^er from each other, which are 
1.4079 (19), 1.4285 (18) and 1.4256 (18) A, respectively. The bond distance of C23— C31 is almost equal to the bond 
distance of C24 — C25, but the dihedral angles of the phenyl group and pyridine moiety is slightly different from that of 
pyridine moiety and the terminal pyridine ring, which are 10.45 and 14.49°, respectively. The central core of rings is also 
twisted, with the torsion angle C17— C19— C20— C21 being 142.01°. 

2. Experimental 

4-(Diphenylamino)benzaldehyde (1.00 g), acetophenone (0.88 g), and NaOH (0.22 g) were dissolved in 10 ml of ethanol 
and the mixture was refluxed for about 12 h. The precipitate was filtered, purified by recrystallization fi-om ethanol, 
yielding 1.21 g of yellow solid, (£)-3-[4-(diphenylammo)phenyl]-l-phenylprop-2-en-l-one (Dl). Yield: 88%. Dl (1.00 
g), l-(pyridin-2-yl)ethanone (0.32 g), and NaOH (0.13 g) were crushed together with a pestle and mortar at room 
temperature for 1 h. The mixture was purified by recrystallization from ethanol, affording 1.2 g of solid, 3-[4-(diphenyl- 
amino)phenyl]-l-phenyl-5-(pyridin-2-yl)pentane-l,5-dione (D2). Yield: 91%. D2 (1.00 g) and ammonium acetate (4.66 
g) were dissolved in 20 ml of ethanol and refluxed for 24 h. The precipitate was filtered, purified by recrystallization 
from a mixture of dichloromethane and ethanol, to give 0.85 g of a yellow solid, A^,7V-diphenyl-4-(6-phenyl-2,2'- 
bipyridin-4-yl)aniline (D3). Yield: 89%. The title compound was obtained through the Vilsmeier-Haack reaction of D3 
(0.85 g). The precipitate was purified by flash chromatography on silica gel using petroleum/ethyl acetate (8:1) as eluent, 
affording 0.62 g of a yellow solid. Yield: 69%. 'H NMR (400 MHz, CDCI3) 7.13 (d, /= 8.0 Hz, 2H), 7.22 (d, 8.0 Hz, 
3H), 7.29 (t, 2H), 7.37 (m, 3H), 7.46 (t, IH), 7.53 (t, 2H), 7.73 (t, 2H), 7.79 (d, 8.0 Hz, 2H), 7.87 (t, IH), 7.97 (s, IH), 
8.21 (d, J=7.6Hz, 2H), 8.63 (s, IH), 8.70 (t, 2H), 9.85 ppm (s, IH). "C NMR (100 MHz) 117.18, 118.04, 120.38, 
121.54, 123.90, 125.47, 125.83, 126.49, 127.09, 128.54, 128.79, 129.16, 129.18, 129.92, 131.38, 134.79, 136.94, 139.44, 
146.00, 147.12, 149.08, 149.33, 152.96, 156.28, 156.34, 157.23, 190.54 ppm. 

3. Refinement 

All H atoms were placed in geometrically idealized positions and constrained to ride on their parent atoms, with C — ^H = 
0.93 A and C/is„(H) = 1.2 f/eq(carrier C). 
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Figure 1 

The molecular structure of the title compound. 

4-{Phenyl[4-(6-phenyl-2,2'-bipyridin-4-yl)phenyl]amino}benzaldehyde 



Crystal data 

C35H25N3O 
M,= 503.58 
Monoclinic, P2\lc 
Hall symbol: -P 2ybc 
a = 14.4204 (9) A 
b = 10.0329 (6) A 
c= 18.4597 (11) A 
P= 101.423 (1)° 
K= 2617.8 (3) A' 
Z=4 

Data collection 

BrukerAPEXIICCD 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 

(p and CO scans 



F(000)= 1056 

Z),= 1.278 Mgm-3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 3436 reflections 

6* = 2.3-27.3° 

fj. = 0.08 mm-i 

r=296K 

Needle, yellow 

0.30 X 0.20 X 0.20 mm 



13094 measured reflections 
4580 independent reflections 
3379 reflections with /> 2ct(7) 
7?i„, = 0.024 

^max 25.0 , ^min 2.3 
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/ = -19^21 



Refinement 

Refinement on 

Least-squares matrix: full 

R[P > 2a(F^)] = 0.039 

wR{p) = 0.097 

5' = 0.99 

4580 reflections 

352 parameters 

0 restraints 

0 constraints 

Primary atom site location: structure-invariant 
direct methods 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 

w = IIW{F„^) + (0.0368P)2 + 0.5245^] 
where P = {F„^ + 2i^o')/3 

(A/a)„ax = 0.001 
Apmax = 0.12 e A"' 

/Vmn = -0.15 e A"' 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 
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Atomic displacement parameters (A^) 
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U.UU13 (/) 


A A 1 /I 1 /'0\ 

U.U141 (5) 


A AAAO fn\ 

— U.UUOo (/) 


Cz4 




A A/1 A n 

U.U44 / 


(9) 


A ACIA /'0\ 

u.udju (y) 


A AAAO 


A AAQO 
U.UUoo (/) 


A AA/CO tn\ 
— U.UUoz (/) 


CzD 


A Al A/C /0\ 

U.03yo (a) 


A AC /I /I 

U.U544 


(10) 


A AC! 1 /'A\ 

U.0531 (y) 


A AAO 1 tn\ 

— O.UOzl (/) 


A AAOT tn\ 

U.UUo / (/) 


A A1 OA tO\ 

— o.uizy (O) 


Czo 


A ACT/C /I A\ 
U.UD /O (lU) 


A AC/: 1 

U.Uj61 


(11) 


A AC AT / 1 1 \ 

u.usy / (li) 


A AAAC tQ\ 

— 0.UU05 (o) 


A AATO /0\ 

—0.00/0 (o) 


A A 1 AA /^A\ 

— u.uiuo (y) 


Cz/ 


A ATTA / 1 '5 \ 

u.u/ /y (i j) 


A ATO O 

U.U/so 


(14) 


A A/coo /lOS 

U.U638 (Iz) 


AA111 

0.0131 (11) 


A A 1 A A / 1 A\ 
— U.UIUU (iU) 


A A 1 1 O /I A\ 

— U.Ullo (lU) 


CzS 


U.UDZO (Izj 


A 1 AQO 

u.iusy 


(18) 


U.Uojz (i 3 ) 


A AAO/I /I 0\ 

—yj.wA'i (iz) 


A AAOT ^^ (\\ 
—U.UUo / (iU) 


A AOOQ /l '2^ 

— u.Uzyo (13) 


Czy 


A ATI C /I -IX 

1).U/3d (13) 


A AAOA 

u.uyzy 


(16) 


U.U/Oo (13) 


A A'3 AA /I 0\ 

— o.u3oy (Iz) 


A AACA /I 1 \ 

U.UUdU (11) 


A AOTO /I 0\ 

— O.Uz/5 (Iz) 


CJU 


A A/C /I A / 1 1 \ 

u.uo4y (11) 


U.Uos / 


(12) 


A A/coo /I 1\ 

U.U6ZZ (i 1) 


A A 1 OA tCl\ 

—U.U ley (y) 


A A 1 AC iCW 

u.uiuj (y) 


A A 1 C /: /'A^ 

— u.uiDo (y) 




A ACTT /I A\ 

u.yjD 1 1 (lU) 


A A/I A/1 

U.U4U4 


(9) 


A A/CO /I /I f\\ 

U.U6z4 (iU) 


A AA'5 O in\ 

yj.wii (/) 


A A 1 A/C /A\ 

0.0 iy6 (y) 


A AA 1 /C iO\ 

U.0U16 (o) 


Cjz 


U.U/44 (iz) 


A A/1 /CO 


(10) 


A AQ/I A 

U.U64U (13) 


A AAOA iCk\ 

— u.uuou (y) 


A AO CI /I A^ 

\}.\jZ^i (lU) 


A AAO 1 /'0^ 

U.UUzl (y) 




A A AT? /I 

O.Uy / / (lb) 


A A/1 Qn 

U.(J46 / 


(12) 


U.llM (lis) 


A AAAO /I 1 \ 

— u.uuyo (11) 


A A/I /I A /I C\ 

0.0440 (Id) 


A A1 AA /I 0\ 

O.OIUU (Iz) 




A 110/1 /1C>\ 

U.llz4 (Is) 


A ACAT 

u.uiy / 


(13) 


A A AT5 / 1 n\ 

u.uy /3 (i /) 


AA10/1 /'1'3\ 

U.Ulz4 (13) 


A A/l /1 1 t^ c\ 

U.U443 (ID) 


A AO O/C / 1 0\ 

O.Ozoo (Iz) 


C35 


0.0916(15) 


0.0655 


(13) 


0.0790 (14) 


0.0144(11) 


0.0229(11) 


0.0226(11) 


Nl 


0.0563 (8) 


0.0399 


(7) 


0.0519(8) 


-0.0098 (6) 


-0.0004 (6) 


-0.0030 (6) 


N2 


0.0468 (7) 


0.0425 


(7) 


0.0593 (8) 


-0.0037 (6) 


0.0106 (6) 


-0.0037 (6) 


N3 


0.0734(10) 


0.0582 


(9) 


0.0706 (10) 


0.0078 (7) 


0.0166 (8) 


0.0156(8) 


01 


0.1452 (15) 


0.0692 


(10) 


0.0818(10) 


-0.0054 (9) 


-0.0088 (10) 


0.0165 (8) 



Geometric parameters (A. ") 


CI— 01 


1.204(2) 


C18— C19 


1.389 (2) 


CI— C2 


1.465 (2) 


C18— H18 


0.9300 


CI— HI 


0.9300 


C19— C20 


1.4826 (19) 


C2— C3 


1.386 (2) 


C20— C22 


1.384(2) 


C2— C6 


1.393 (2) 


C20— C21 


1.3870(19) 


C3— C4 


1.381 (2) 


C21— C24 


1.388 (2) 


C3— H3 


0.9300 


C21— H21 


0.9300 


C4— C5 


1.391 (2) 


C22— C23 


1.388 (2) 


C4— H4 


0.9300 


C22— H22 


0.9300 


C5— C7 


1.397 (2) 


C23— N2 


1.3384 (19) 


C5— Nl 


1.4079 (19) 


C23— C31 


1.488 (2) 


C6— C7 


1.373 (2) 


C24— N2 


1.3449 (19) 


C6— H6 


0.9300 


C24— C25 


1.486 (2) 


C7— H7 


0.9300 


C25— C26 


1.375 (2) 


C8— C13 


1.378 (2) 


C25— C30 


1.386 (2) 


C8— C9 


1.383 (2) 


C26— C27 


1.371 (2) 


C8— Nl 


1.4285 (18) 


C26— H26 


0.9300 
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C9— CIO 
C9— H9 
CIO— Cll 
CIO— HIO 
Cll— C12 
Cll— HI 1 
C12— C13 
C12— H12 
C13— H13 
C14— C15 
C14— C16 
C14— Nl 
C15— C18 
C15— H15 
C16— C17 
C16— H16 
C17— C19 
C17— H17 



1.379 (3) 
0.9300 
1.368 (3) 
0.9300 
1.370 (3) 
0.9300 
1.379 (2) 
0.9300 
0.9300 
1.387 (2) 
1.383 (2) 
1.4256 (18) 
1.381 (2) 
0.9300 
1.381 (2) 
0.9300 
1.391 (2) 
0.9300 



C27— C28 
C27— H27 
C28— C29 
C28— H28 
C29— C30 
C29— H29 
C30— H30 
C31— N3 
C31— C32 
C32— C33 
C32— H32 
C33— C34 
C33— H33 
C34— C35 
C34— H34 
C35— N3 
C35— H35 



1.367 (3) 
0.9300 

1.368 (3) 
0.9300 
1.375 (2) 
0.9300 
0.9300 
1.352 (2) 
1.387 (2) 
1.382 (3) 
0.9300 
1.371 (3) 
0.9300 
1.368 (3) 
0.9300 
1.340(2) 
0.9300 



Ol— CI— C2 
01— CI— HI 
C2— CI— HI 
C3— C2— C6 
C3— C2— CI 
C6— C2— CI 
C2— C3— C4 
C2— C3— H3 
C4— C3— H3 
C3— C4— C5 
C3— C4— H4 
C5— C4— H4 
C4— C5— C7 
C4— C5— Nl 
C7— C5— Nl 
C7— C6— C2 
C7— C6— H6 
C2— C6— H6 
C6— C7— C5 
C6— C7— H7 
C5— C7— H7 
C13— C8— C9 
C13— C8— Nl 
C9— C8— Nl 
CIO— C9— C8 
CIO— C9— H9 
C8— C9— H9 
Cll— CIO— C9 
Cll— CIO— HIO 



125.9 (2) 

117.0 

117.0 

118.04(16) 

119.76(17) 

122.17(18) 

121.38(16) 

119.3 

119.3 

120.28 (15) 

119.9 

119.9 

118.52(15) 
120.60 (14) 
120.88 (14) 
121.19(16) 
119.4 
119.4 

120.57(15) 

119.7 

119.7 

119.34(15) 
120.57 (14) 
120.09 (15) 
119.52(18) 
120.2 
120.2 

120.97(18) 
119.5 



C18— C19— C20 
C17— C19— C20 
C22— C20— C21 
C22— C20— C19 
C21— C20— C19 
C20— C21— C24 
C20— C21— H21 
C24— C21— H21 
C20— C22— C23 
C20— C22— H22 
C23— C22— H22 
N2— C23— C22 
N2— C23— C31 
C22— C23— C31 
N2— C24— C21 
N2— C24— C25 
C21— C24— C25 
C26— C25— C30 
C26— C25— C24 
C30— C25— C24 
C25— C26— C27 
C25— C26— H26 
C27— C26— H26 
C26— C27— C28 
C26— C27— H27 
C28— C27— H27 
C29— C28— C27 
C29— C28— H28 
C27— C28— H28 



120.80(13) 
121.68(13) 
117.23 (14) 
122.51 (13) 
120.25 (13) 
120.50 (14) 
119.7 
119.7 

119.56(14) 

120.2 

120.2 

122.92 (14) 
116.55 (14) 
120.50 (14) 
121.71 (14) 
116.61 (13) 
121.64(14) 
118.11 (16) 
120.79(14) 
121.05 (16) 
120.87 (17) 
119.6 
119.6 
120.4 (2) 
119.8 
119.8 

119.71 (18) 

120.1 

120.1 
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/^n 1 r\ TT1A 

L9 — CIO — HIO 


1 1 n c 

1 19.5 


/~^00 /^OA /^'?A 

C28 — C29 — C30 


1 1 A A A /I A\ 

119.99 (19) 


CIO — Cll — C12 


119.63 (18) 


/~^0 0 /^OA TTOA 

C28 — 029 — ^H29 


120.0 


1 A 1 1 TT1 1 

CIO — Cll — ^Hll 


12U.2 


r^^f\ r^'^c\ iT^n 

C30 — C29 — H29 


1 OA A 

120.0 


^ ^11 TT1 1 

Clz — Cll — ^Hll 


12U.2 


r^/^Ci r^^f\ r^/^c 

C29 — C30 — C25 


1 OA /I A\ 

120.86 (19) 


Cll — C12 — C13 


120.07 (18) 


/^OA /~^TA TTTA 

C2y — CiU — H3U 


1 1 A ^ 

119.6 


Cll — C12 — H12 


120.0 


/~^OC /^OA TTOA 

C25 — C30 — H30 


119.6 


C13 — C12 — ^H12 


1 '^A A 

120.0 


XTO /~^o 1 /~no 

N3 — 031 — 032 


1 OO AO /I ^\ 

122.08 (16) 


Co — C13 — C12 


1 OA AC /I ^\ 

120.46 (16) 


NJ — C31 — C23 


116.75 (14) 


Co — LI J — HI 3 


1 1 A O 

119.8 


C32 — L3 1 — C23 


1 O 1 1/1/1 jC\ 

121.14 (16) 


C12 — C13 — H13 


119.8 


/^OO /^OO /^Tl 

C33 — C32 — 031 


1 1 O A A / 1 A\ 

118.99 (19) 


C15 — C14 — C16 


110 OA 

118.84 (13) 


/~iOO /~10 0 TTOO 

033 — 032 — H32 


1 OA C 

120.5 


C15 — C14 — Nl 


10A OC /lOA 

120.85 (13) 


/— 1-^1 /""OO TTOO 

03 1 — 032 — H32 


120.5 


Clo — C14 — Nl 


120.26 (13) 


r^'^ A /~^oo /^oo 

034 — 033 — 032 


1 1 A 1 /0\ 

119.1 (2) 


/~<10 

C14 — C15 — C18 


10A CO /I >1\ 

120.52 (14) 


/~iO /I /~^0 0 TTOO 

034 — 033 — H33 


1 OA A 

120.4 


C14 — C15 — H15 


119.7 


i^OO /^OO TTOO 

032 — 033 — H33 


120.4 


1 O 1 C TT1 C 

C18 — C15 — H15 


119.7 


03 5 — C34 — C33 


1 1 O T 1 /I A\ 

118.71 (19) 


C17 — Clo — C14 


10A OA /I /l\ 

120.29 (14) 


035 — 034 — H34 


1 OA £. 

120.6 


1 T 1 ^ TT1 ^ 

C17 — Clo — Hlo 


linn 
119.9 


033 — 034 — H34 


120.6 


C14 — Clo — Hlo 


119. 9 


XTO /^OC /^0/1 

N3 — 035 — 034 


1 O O A /0\ 

123.9 (2) 


Clo — C17 — C19 


101 O 

121.53 (14) 


XTO /^O C TTOC 

N3 — 035 — ^H35 


118.1 


r^lrfC r^lT Ul'7 

Clo — CI / — ^rll / 




r^i/i /""i^ u'j^ 
Ci4 — C J D — rli D 


110 1 

ilo.i 


019— 017— H17 


119.2 


05— Nl— 014 


121.05 (12) 


015— 018— 019 


121.30(14) 


05— Nl— 08 


120.03 (12) 


015— 018— H18 


119.4 


014— Nl— 08 


117.96(12) 


019— 018— H18 


119.4 


023— N2— 024 


118.04(13) 


018—019—017 


117.49(13) 


035— N3— 031 


117.20(17) 
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